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(54) MOBILE TERMINAL DEVICE 

(57) A portable terminal device such as a portable 
telephone reproduces contents (regarding advertise- 
ment, entertainment, and electronic dictionary) of a 
book containing plural pages each describing various 
sequence data, which can be downloaded from a server 
via wireless communication. A prescribed picture or text 



is displayed on a screen based on display sequence da- 
ta, while a prescribed speech or musical tones are gen- 
erated based on sound generation sequence data. Fur- 
thermore, vibration is caused to occur on the portable 
terminal device at a specified timing based on vibrator 
driving sequence data. 
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Description 

Technical Field 

[0001] This invention relates to portable terminal de- 
vices such as portable telephones and personal hand- 
yphone systems (PHS), which provide users or sub- 
scribers with visual and audio representations in partic- 
ular with regard to specific contents of information, 
amusement, entertainment and advertisement, for ex- 
ample. 

Background Art 

[0002] Conventionally, various types of devices and 
systems are proposed for distribution and reproduction 
of visual and audio contents on portable terminal devic- 
es such as portable telephones. As contents, the con- 
ventional devices and systems have realized so-called 
portable terminal contents having electronic book func- 
tions and portable terminal contents having advertise- 
ment functions. One of the conventional contents is di- 
rected to distribution of advertisements, which is dis- 
closed in various papers such as Japanese Unexam- 
ined Patent Publication No. Hei 9-261169, Japanese 
Unexamined Patent Publication No. Hei 11-3072, Jap- 
anese Unexamined Patent Publication No. Hei 
11-88503, and Japanese Unexamined Patent Publica- 
tion No. Hei 11-338809, for example. 
[0003] Another example of the conventional contents 
is directed to distribution and reproduction of games, 
which is disclosed in various papers such as Japanese 
Unexamined Patent Publication No. Hei 10-1 36064 and 
Japanese Unexamined Patent Publication No. Hei 
1 0-271 562, for example. 

[0004] The aforementioned papers teach that con- 
tents for the aim of advertisement or entertainment are 
composed of combinations of graphic data, text data, 
and audio data. However, none of them teaches the fol- 
lowing points. 

(1) Formats of contents aimed at synchronous re- 
production of multiple functions, and hardware and 
software configurations for reproduction of con- 
tents. 

(2) Formats for enabling creation of contents having 
stories that attract user's interests, and hardware 
and software configurations for reproduction of con- 
tents having stories. 

(3) Techniques for effectively using hardware ele- 
ments such as displays, sound generators, and vi- 
brators, which are originally installed in portable ter- 
minal devices such as portable telephones, in re- 
sponse to reproduction of contents. 

[0005] The aforementioned paper of Japanese Unex- 
amined Patent Publication No. Hei 10-136064 teaches 
utilization of a vibrator for use in incoming call notifica- 



tion in a game mode. However, it does not teach utiliza- 
tion of other hardware elements. 
[0006] As portable telephones having alarm func- 
tions, portable telephones having voice message func- 

5 tions for enabling generation of prescribed messages 
using vocalized sounds at designated times have been 
developed, examples of which are disclosed in various 
papers such as Japanese Unexamined Patent Publica- 
tion No. Hei 9-233229, Japanese Unexamined Patent 

10 Publication No. Hei 1 1 -1 36397, and Japanese Unexam- 
ined Patent Publication No. 2000-32097. Among these 
portable telephones, there are provided portable tele- 
phones for suddenly producing a prescribed message 
at a designated date and time, and portable telephones 

15 that urge users to read messages by generating alarm 
sound or vibration. 

[0007] Vocalized sounds produced by voice message 
functions can be used as alarm sounds, however, they 
are produced based on pre-recorded vocalized mes- 
20 sages, which seem to be uninteresting. Even when vo- 
calized sounds are used as wakeup sounds, users may 
notfeel good when being waked upon vocalized sounds 
produced by portable telephones. 
[0008] Some portable telephones can produce vari- 
es ous kinds of alarm sounds, which are selected from 
among preset melodies. In this case, conventional port- 
able telephones allow users to select alarm sounds from 
"fixed" melodies, which are monotonous. Therefore, 
there is a strong demand that portable telephones 
30 should be improved in alarm functions. 

[0009] Moreover, other types of portable terminal de- 
vices such as portable telephones having electronic dic- 
tionary functions have been developed. For example, 
Japanese Unexamined Patent Publication No. Hei 
35 7-87168 discloses one example of portable terminal de- 
vices having electronic dictionary functions, which allow 
users to retrieve headword, and word meaning informa- 
tion (simply, referred to as word information) represent- 
ing meanings, descriptions, and translations. This port- 
40 able terminal device simply displays meanings of re- 
trieved words and produces vocalized sounds corre- 
sponding to retrieved words. 

[0010] In addition, Japanese Unexamined Patent 
Publication No. Hei 9-305579 discloses a system appli- 
es cable to a portable terminal device that allows a jump to 
an electronic dictionary from a linked document. 
[0011] The aforementioned portable terminal device 
disclosed in Japanese Unexamined Patent Publication 
No. Hei 7-87168 simply displays meanings of retrieved 
50 words and produces corresponding vocalized sounds. 
However, this portable terminal device may be uninter- 
esting for users. That is, when users refer to an elec- 
tronic dictionary, the portable terminal device provides 
the userwith simple display and utterance, which cannot 
55 provide the user with an intense impression so that the 
user will have a difficulty in memorizing retrieved con- 
tents of the electronic dictionary. In addition, the afore- 
mentioned portable terminal device lacks entertaining 
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elements in referring to the electronic dictionary. In other 
words, the aforementioned portable terminal device 
may not motivate the user to be willing to operate the 
electronic dictionary. 

[0012] The aforementioned system disclosed in Jap- 
anese Unexamined Patent Publication No. Hei 
9-305579 simply displays meanings of retrieved words 
while enabling a jump to an electronic dictionary from a 
linked document. Similartothe aforementioned portable 
terminal device, this system is uninteresting for the user 
in referring to the electronic dictionary. 

Disclosure of Invention 

[0013] It is an object of the present invention to pro- 
vide a portable terminal device that can improve addi- 
tional values of contents to be reproduced with addition- 
al sounds and pictures. As for portable terminal contents 
regarding games and electronic books, this invention 
automatically adds specific sounds and/or pictures to 
bring a reality in playing games and to bring a reality in 
reading stories of electronic books. As for portable ter- 
minal contents regarding advertisements, this invention 
automatically adds specific sounds and/or pictures to 
enhance appeals of products for customers. 
[0014] It is another object of the invention to provide 
a portable terminal device that has a unique alarm func- 
tion for enabling generation of various alarm sounds 
having rich expressions. 

[0015] It is a further object of the invention to provide 
a portable terminal device having an electronic diction- 
ary function that attracts user's interests in referring to 
an electronic dictionary and that provides a user with 
entertaining and understandable contents presented in 
an electronic dictionary. 

[001 6] According to a first aspect of the present inven- 
tion, a portable terminal device of this invention com- 
prises a storage for storing contents of abookcontaining 
one or more pages, a reproduction instructorfor instruct- 
ing reproduction of contents of the book stored in the 
storage, a page designator for designating a specific 
page of the book in response to user's manual operation 
or in accordance with a prescribed reproduction pro- 
gram, and a page reproduction controller for reading 
various sequence data from a page designated by the 
page designator. Each of pages of the book describes 
display sequence data for instructing display of pre- 
scribed picture or text on the screen, sound generation 
sequence data for instructing generation of prescribed 
speech or musical tones, and vibrator driving sequence 
data for activating vibration. Upon receipt of an incoming 
call, the portable terminal device displays prescribed 
picture or text on the screen in accordance with display 
sequence data; it produces prescribed speech or musi- 
cal tones by a sound system in accordance with the 
sound generation sequence data; or it drives the vibrator 
to vibrate its body in accordance with vibrator driving 
sequence data. 



[0017] In the above, contents of the book are repro- 
duced in units of pages respectively so that picture or 
text, speech or musical tones, and vibration are subject- 
ed to synchronous reproduction in a time-series man- 

5 ner. In the case of advertisement contents, it is possible 
to increase appeals of commodities sold on the market 
in online shopping. In the case of entertainment con- 
tents such as animation, novels, and games having their 
stories, it is possible to bring out realities in stories that 

10 progress during reproduction of contents. 

[0018] In addition, the portable terminal device is ap- 
plicable to mobile communication systems containing 
base stations and control stations, establishing connec- 
tions with public switched networks. Herein, the portable 

15 terminal device acts as a mobile station and provides a 
wireless communicator for performing wireless commu- 
nication with other terminal devices by way of a base 
station. Hence, the portable terminal device uses the 
wireless communicator to download contents of a book 

20 from a prescribed server by way of the base station. In 
this case, the user is able to update contents to be re- 
produced on the portable terminal device with the new- 
est contents at any time. 

[001 9] Furthermore, the base station orcontrol station 
25 makes determination whether to charge a contents use 
rate for the user of the portable terminal device in re- 
sponse to a state of reproduction of contents. The base 
station or control station is capable of adequately mak- 
ing determination whether to charge a contents fee in 
30 response to a state of reproduction of contents on the 
portable terminal device. For example, the base station 
or control station does not charge a contents fee for only 
a user's request of distributing a first page (or a front 
page) of a book, whereas it charges a contents fee upon 
35 a user's request of distributing remaining pages of the 
book. 

[0020] According to a second aspect of the present 
invention, a portable terminal device comprises a stor- 
age for storing alarm data, a display for performing 

40 alarm-related display, a sound generator for generating 
alarm sound, a vibrator, a register for registering sound 
generation sequence data, display sequence data, and 
vibrator driving sequence data together with reproduc- 
tion date data in the storage as alarm data, a timer for 

45 measuring time, and a controller. Herein, sound gener- 
ation sequence data instruct the sound generator to 
generate prescribed speech or musical tones as the 
alarm sound; display sequence data instruct the display 
to display a prescribed picture or text on the screen; and 

50 vibrator driving sequence data instruct the vibrator to vi- 
brate at a prescribed timing. In addition, the controller 
controls the sound generator and display in accordance 
with sound generation sequence data and display se- 
quence data respectively only when reproduction date 

55 data registered in the storage matches a measured time 
of the timer. Alternatively, the controller controls the vi- 
brator to vibrate in accordance with vibrator driving se- 
quence data only when reproduction date data match a 
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measured time of the timer. 

[0021] In the above, speech, musical tones, picture 
and text can be subjected to synchronous reproduction 
in synchronization with vibration caused by the vibrator. 
Thus, it is possible to actualize a unique alarm function, 
which provides a variety of alarm methods as to incom- 
ing call notification on a portable terminal device such 
as a portable telephone. 

[0022] It is possible to additionally provide a wireless 
communicator that performs wireless communication 
with other terminal devices by way of a base station. 
Thus, the portable terminal device is capable of down- 
loading sound generation sequence data, display se- 
quence data, and vibration driving sequence data from 
a server connected with a public switched network by 
means of the wireless communicator. Therefore, it is 
possible to update alarm data with new one at any time. 
[0023] Upon receipt of an incoming call from the ter- 
minal device by the wireless communicator, the control- 
ler selectively controls the sound generator, display, or 
vibrator in accordance with sound generation sequence 
data, display sequence data, or vibrator driving se- 
quence data. Thus, it is possible to actualize incoming 
call notification by using contents that contain speech, 
musical tune, picture, text, and vibration, which can be 
used for alarms. 

[0024] Because of the provision of the wireless com- 
municator, the controller of the portable terminal device 
is capable of transmitting alarm data, which are regis- 
tered in the storage thereof, to the terminal device by 
way of a base station. Alternatively, the portable terminal 
device receives alarm data transmitted from the terminal 
device by the wireless communicator, so that received 
alarm data are registered in the storage. That is, it is 
possible to distribute alarm data between terminal de- 
vices, which are connected together by way of a base 
station. 

[0025] I n addition , the register can selectively register 
only alarm data, which are transmitted from a specific 
terminal device, in the storage. This realizes 'message' 
alarm or simplified telegram on the portable terminal de- 
vice. 

[0026] According to a third aspect of the present in- 
vention, a portable terminal device having an electronic 
dictionary function comprises a display, a sound gener- 
ator, an input section, and a controller. The input section 
provides numeric keys and other keys that are manipu- 
lated by a user to make access to a dictionary database 
containing numerous dictionary items corresponding to 
pairs of headword and word information. That is, the us- 
er is able to retrieve word information from the dictionary 
database by using a headword as a retrieval key. 
[0027] Word information contain word data represent- 
ing meaning of a headword, first utterance data repre- 
senting reading of the headword, and second utterance 
data representing sound relevant to the headword. In 
this case, the controller controls the display to display 
word data on the screen, whereas the controller also 



controls the sound generator based on first utterance 
data and/or second utterance data. 
[0028] Alternatively, word information contain word 
data representing meaning of a headword, utterance 

5 data representing reading of the headword, and picture 
data representing picture relevant to the headword. In 
this case, the controller controls the display to display 
word data and/or picture data on the screen, whereas 
the controller also controls the sound generator based 

10 on utterance data. 

[0029] In addition, the portable terminal device also 
comprises a wireless communicatorfor performing wire- 
less communication with the other terminal device by 
way of a base station. That is, the user of the portable 

15 terminal device is capable of downloading contents of a 
dictionary database from a sever connected with a pub- 
lic switched network by means of the wireless commu- 
nicator. Alternatively, the user is capable of referring to 
the dictionary database stored in the server online. 

20 Herein, the user operates the portable terminal device 
totransmitthe headword; then, the portableterminal de- 
vice receives retrieval results from the server. Further- 
more, the portableterminal device drives the sound gen- 
erator to generate a prescribed incoming call melody 

25 when receiving an incoming call from a terminal device 
by the wireless communicator. 

[0030] Furthermore, the portable terminal device also 
comprises a vibratorfor causing vibration. Thecontroller 
drives the vibrator to cause vibration based on second 
30 utterance data representing sound (e.g., engine sound) 
relevant to the headword. The portableterminal device 
drives the vibrator to cause vibration when receiving an 
incoming call from a terminal device by the wireless 
communicator. 

35 [0031] Moreover, dictionary items are accompanied 
with link addresses that allow a jump from a linked doc- 
ument, which designates a dictionary database as a link 
destination, to a desired dictionary item. 



40 Brief Description of Drawings 
[0032] 

FIG. 1 is a block diagram showing an electric con- 
45 figuration of a mobile communication system using 
portable terminal devices as mobile stations in ac- 
cordance with the present invention; 
FIG. 2 is a block diagram showing an internal con- 
figuration of a portable telephone corresponding to 
50 a portable terminal device in accordance with a first 
embodiment of the present invention; 
FIG. 3 shows an example of arrangement of keys 
on an input section of a body of the portable tele- 
phone shown in FIG. 2; 
55 FIG. 4 shows the format for contents to be repro- 
duced in the portable telephone; 
FIG. 5 is a simplified time chart showing a relation- 
ship between event data and timing data within se- 
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quence data constructing contents; 
FIG. 6 is a flowchart showing an incoming call noti- 
fication setup process executed by a CPU of the 
portable telephone shown in FIG. 2; 
FIG. 7 is a flowchart showing an incoming call proc- 
ess executed by the CPU of the portable telephone 
shown in FIG. 2; 

FIG. 8 is a flowchart showing a contents reproduc- 
tion process executed by the CPU of the portable 
telephone shown in FIG. 2; 
FIG. 9 is a flowchart showing a calling process ex- 
ecuted by the CPU of the portable telephone shown 
in FIG. 2; 

FIG. 1 0 is a block diagram showing an electric con- 
figuration of a portable telephone corresponding to 
aportableterminal device in accordance with a sec- 
ond embodiment of the present invention; 
FIG. 11 is a flowchart showing an incoming call 
process executed by a CPU of the portable tele- 
phone shown in FIG. 10; 

FIG. 12 is a flowchart showing a calling process ex- 
ecuted by the CPU of the portable telephone shown 
in FIG. 10; 

FIG. 1 3 is a flowchart showing an alarm data regis- 
tration process of the portable telephone shown in 
FIG. 10; 

FIG. 14 is a flowchart showing an alarm generation 
process of the portable telephone shown in FIG. 1 0; 
FIG. 15 shows an example of alarm data that are 
created and registered in a RAM of the portable tel- 
ephone shown in FIG. 10; 

FIG. 1 6 is a block diagram showing an electric con- 
figuration of a portable telephone corresponding to 
aportableterminal device in accordance with a third 
embodiment of the present invention; 
FIG. 17 shows a format for use in a dictionary da- 
tabase, which is used by the portable telephone 
shown in FIG. 16; 

FIG. 18 shows an example of a list that constructs 
a part of the dictionary database; and 
FIG. 1 9 is a flowchart showing a calling process ex- 
ecuted by a CPU of the portable telephone shown 
in FIG. 16. 

Best Mode for Carrying Out the Invention 

[0033] This invention will be described in further detail 
by way of examples with reference to the accompanying 
drawings. 

[A] First Embodiment 

[0034] FIG. 1 shows a mobile communication system 
that is connected with portable terminal devices in ac- 
cordance with this invention. The mobile communication 
system of FIG. 1 is composed of mobile stations (10-1 , 
10-2, 10-3, ...), base stations (20-1, 20-2, ...), and a con- 
trol station 30. Herein, the mobile stations correspond 



to portable terminal devices in accordance with the first 
embodiment of this invention. The base stations are lo- 
cated in respective areas, which are determined in ad- 
vance. The control station 30 pivotally controls the base 
5 stations 20-1 , 20-2, ...respectively. In addition, the con- 
trol station 30 is connected with a public switched net- 
work 40 by way of gate exchanges (not shown) . Further- 
more, the public switched network 40 is connected with 
a contents distribution server 44, which is a provider of 
specific contents, byway of an access point 42. Inciden- 
tally, data communications are performed between the 
mobile stations andthe base stations by radio orby wire- 
less communications. 

[0035] FIG. 2 shows an internal configuration of a 
portable telephone, which corresponds to the aforemen- 
tioned portable terminal device (or mobile station) in ac- 
cordance with the first embodiment of the present inven- 
tion. That is, a portable telephone 1 comprises a CPU 
50, a RAM 51 , a ROM 52, a communicator 53, a speech 
processor 54, a microphone 55, a speaker 56 for use in 
reproduction of speech signals, and an input section 57. 
The CPU 50 functions as a system control that controls 
the overall operation of the portable telephone 1 by ex- 
ecuting telephone function programs. In addition, the 
CPU 50 also functions as a controllerthat performs var- 
ious controls for use in reproduction of contents stored 
in the RAM 51 or ROM 52. 

[0036] The RAM 51 comprises a data storage area for 
storing various data constructing contents, which are 
downloaded from the contents distribution server 44, 
and a user setup data storage area as well as a work 
area used by the CPU 50. 

[0037] The ROM 52 stores various types of control 
programs executed by the CPU 50, preset data repre- 
senting various contents, preset control data for use in 
notification of incoming calls, and other fixed data. 
[0038] The communicator53 demodulates signals re- 
ceived by an antenna 2. In addition, it also modulates 
transmission signals, which are transmitted via the an- 
tenna 2. Received speech signals are demodulated by 
the communicator 53 and are then supplied to the 
speech processor 54. The speech processor 54 de- 
codes the 'demodulated' received speech signals, 
based on which the speaker 56 produces the corre- 
sponding sound. The microphone 55 picks up user's 
speech to generate transmitting speech signals, which 
are subjected to compressive coding by the speech 
processor54and arethen suppliedtothe communicator 
53. 

[0039] FIG. 3 shows an example of arrangement of 
keys on the input section 57, which occupies a pre- 
scribed surface area of a body 1 A of the portable tele- 
phone 1 . That is, the input section 57 comprises a start 
key (or a conversation key) that is used to receive a tel- 
ephone call on the portable telephone 1 , an end key that 
is used to end a telephone conversation on the portable 
telephone 1, numeric keys that show numbers as well 
as prescribed characters, and a function key (F) that is 
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used to set prescribed functions. In addition, a power 
key is used to designate on/off controls of power, and it 
is also used to control operations of a numeric key unit 
57A, which consists of numeric keys (representing num- 
bers of '0' to '9') and other code keys representing spe- 
cific codes such as '#' and ' * '. Furthermore, there is 
also arranged a clear key for clearing setups of the port- 
able telephone 1 . 

[0040] In FIG. 2, the portable telephone 1 also con- 
tains a display sequencer 60, a sound generation se- 
quencer 61 , a vibrator driving sequencer 62, a display 
63, an FM sound source 64, an ADPCM decoder 65, a 
mixer (MIX) 66, a speaker 67 for use in reproduction of 
incoming calls, and a vibrator 68. The display sequencer 
60 receives display data that instruct the display 63 to 
display prescribed pictures or texts on the screen at pre- 
scribed timings. Thus, the display sequencer 60 controls 
the display 63 in response to display data. The sound 
generation sequencer 61 receives sound generation da- 
ta that instruct a sound system (e.g., speaker 67) to gen- 
erate prescribed sounds or musical tones at prescribed 
timings. That is, the sound generation sequencer 61 
controls the FM sound source 64 and the ADPCM de- 
coder 65 in response to sound generation data, wherein 
'FM' stands for frequency modulation while 'ADPCM' 
stands for adaptive differential pulse-code modulation. 
[0041] The vibrator driving sequencer 62 generates 
vibrator driving data for instructing the vibrator 68 to vi- 
brate at prescribed timings. That is, the vibrator driving 
sequencer 62 drives the vibrator 68 to vibrate in re- 
sponse to vibrator driving data. Alternatively, it is possi- 
ble to drive the vibrator 68 underthe control of the sound 
generation sequencer 61 instead of the vibrator driving 
sequencer 62. In this case, the sound generation se- 
quencer 61 drives the vibrator 68 to vibrate in synchro- 
nization with prescribed timings such as key-on timings 
for designating generation of musical tones to start, for 
example. 

[0042] The aforementioned sequencers, namely the 
display sequencer 60, sound generation sequencer 61 
and vibrator driving sequencer 62, can be each actual- 
ized in a form of hardware circuitry as shown in FIG. 2, 
or they can be each realized in a form of software, pro- 
grams of which are to be executed by the CPU 50. 
[0043] Under the control of the sound generation se- 
quencer 61 , the FM sound source 64 generates musical 
tone signals, while the ADPCM decoder 65 generates 
ADPCM data (namely, adaptive-differential-pulse-code- 
modulated data). The mixer 66 mixes together musical 
tone signals and ADPCM data to produce mixed data, 
which are forwarded to the speaker 67. 
[0044] As described above, the portable telephone I 
of FIG. 2 comprises two types of sound generators, 
namely the FM sound source 64 and ADPCM decoder 
65. Herein, the FM sound source 64 is designed to syn- 
thesize musical tone signals in response to musical tone 
control data of a MIDI format (where 'MIDI' is an abbre- 
viation for 'Musical Instrument Digital Interface'), for ex- 



ample. The ADPCM decoder 65 is designed to sequen- 
tially reproduce ADPCM data representing sounds that 
are picked up by the microphone and are recorded in 
advance, for example. Of course, the portable tele- 

5 phone 1 does not always need both the sound genera- 
tors, hence, it is possible to modify the portable tele- 
phone I to comprise one of the sound generators only. 
[0045] Instead of using the FM sound source 64, it is 
possible to use other types of sound sources such as a 

10 sound source of a WT (i.e., Wave Table) type, a sound 
source of a higher harmonics synthesis type, and a 
sound source of a rectangular waveform synthesis type. 
Instead of using the ADPCM decoder 65, it is possible 
to use other types of decoders such as a PCM decoder, 

*s CELP decoder, and MP3 decoder, wherein 'PCM' 
stands for 'pulse-code modulation'; 'CELP' stands for 
'code-excited linear predictive (coding)'; and 'MP' 
stands for 'multilink protocol'. 

[0046] The display sequencer 60 and the sound gen- 
20 eration sequencer 61 (or vibrator driving sequencer 62) 
are each started in a contents reproduction mode, and 
they are each started in an incoming call reception 
mode. 

[0047] Contents can be pre-installed in the ROM 52 
25 of the portable telephone 1 , or they can be downloaded 
to the RAM 51 of the portable telephone 1 from the con- 
tents distribution server 44 by way of the base stations 
20-1 , 20-2, and the control station 30. Alternatively, 
contents can be transferred to the portable telephone 1 
30 from a personal computer (not shown) via its interface. 
[0048] As contents, it is possible to provide two types 
of information, namely advertisement information and 
entertainment information. The advertisement informa- 
tion is provided with respect to new products, new re- 
35 leases of music records, and a variety of services, while 
the entertainment information is provided with respect 
to story-related media such as animation, novels, and 
games. 

[0049] Next formats for contents that are reproduced 

40 in the portabletelephone of the present embodiment will 
be described in detail with reference to Figures 4 and 5. 
FIG. 4 shows configurations of data regarding contents. 
The present embodiment presents contents in the form 
of a book including a single page or plural pages, where- 

45 in each page is composed of a collection of various 
types of sequence data regarding different functions re- 
spectively. Therefore, contents of such a book form are 
provided from an external device (not shown) and are 
then stored in the RAM 51 . Alternatively, contents are 

50 pre-installed in the ROM 52. Each set of contents is des- 
ignated by a book number. For example, 'book 1' con- 
sists of pages 1-1 to 1-4, which describe graphic se- 
quence data, text sequence data, FM sequence data, 
and ADPCM sequence data (and vibrator driving se- 

55 quence data) respectively. 

[0050] The aforementioned display data represent 
graphic sequence data and text sequence data; the 
aforementioned sound generation data represent FM 
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sequence data and ADPCM sequence data; and the 
aforementioned vibrator driving data represent vibrator 
driving sequence data. 

[0051] It may be possible to use each of the sequence 
data independently. However, the present embodiment 
is designed to perform synchronous reproduction for dif- 
ferent functions by simultaneously starting reproduction 
of different sequence data. 

[0052] Graphic sequence data are composed of 
graphic data and sequence data for graphics. Graphic 
data are each designated by a specific graphic number. 
Sequence data for graphics are composed of event data 
and duration data, which are shown in FIG. 5. Event data 
represent a graphic number, display time and display 
manner, while duration data represent an event (time) 
interval. 

[0053] Text sequence data are composed of event da- 
ta (representing a text character string, reproduction po- 
sitions, etc.) and duration data. 

[0054] FM sequence data are composed of tone color 
data and sequence data for FM . Tone color data are re- 
lated to an FM synthesis algorithm and are designated 
by a specific tone color number. Sequence data for FM 
are composed of event data (representing a tone color 
number, pitches, note lengths, etc.) and duration data. 
[0055] ADPCM sequence data are composed of 
waveform data and sequence data for ADPCM. Wave- 
form data are designated by a specific waveform 
number. Sequence data for ADPCM are composed of 
event data (representing a waveform number, sound 
generation period, etc.) and duration data. 
[0056] Next, an incoming call notification setup proc- 
ess, which is executed by the CPU 50, will be described 
with reference to a flowchart shown in FIG. 6. The in- 
coming call notification setup process allows the user to 
perform detailed setups with regard to various types of 
incoming call notification. That is, the incoming call no- 
tification can be realized by reproduction of contents, 
display of preset pictures, generation of incoming call 
melodies, and activation of the vibrator 68 causing vi- 
bration of the body of the portable telephone 1 . The in- 
coming call notification setup process of FIG. 6 is started 
when the user of the portable telephone 1 operates a 
prescribed key of the input section 57toset an incoming 
call notification setup mode. First, the flow proceeds to 
step 100 in which a decision is made as to whether the 
user designates a normal mode or a book mode in con- 
nection with the incoming call notification mode. In the 
normal mode, the portable telephone 1 proceeds to dis- 
play of prescribed pictures and text data, generation of 
incoming call melodies, or vibration of the body caused 
by the vibrator 68. In the book mode, the portable tele- 
phone 1 proceeds to reproduction of contents of a book 
form that are distributed from the contents distribution 
server 44 or that are transferred from the external per- 
sonal computer and the like. 

[0057] When the CPU 50 determines in step 1 00 that 
the portable telephone 1 is set to the normal mode in 



connection with the incoming call notification mode, it 
proceeds to steps 1 01 to 1 06 so that detailed setups are 
made with respect to the normal mode. In step 101 , a 
decision is made as to whether or not the user desig- 

5 nates an incoming call display process. When the user 
designates the incoming call display process by operat- 
ing a prescribed key of the input section 57, the flow 
proceeds to step 1 02 in which the user performs detailed 
setups forthe incoming call display process. That is, the 

10 user sets prescribed data (namely, display-ON data) on 
the portable telephone 1 to designate automatic execu- 
tion of the incoming call display process upon reception 
of incoming calls. In addition, the user sets a desired 
picture number for specifying picture data representing 

15 pictures to be automatically displayed on the screen of 
the display 63 upon reception of incoming calls. Further- 
more, the user sets a prescribed text number for spec- 
ifying text data representing a text consisting of charac- 
ters to be automatically displayed on the screen of the 

20 display 63. 

[0058] When the CPU 50 determines in step 1 01 that 
the user does not designate the incoming call display 
process on the input section 57. or when the CPU 50 
detects that user completes all the setups for the incom- 
es ing call display process in step 102, the flow proceeds 
to step 103 in which a decision is made as to whether 
or notthe userdesignates an incoming call melody proc- 
ess. When the user operates a prescribed key of the 
input section 57 to designate the incoming call melody 

30 process, the flow proceeds to step 1 04 in which the user 
performs detailed setups for the incoming call melody 
process. That is. the user sets prescribed data (namely, 
melody-ON data) on the portable telephone 1 to desig- 
nate automatic execution of the incoming call melody 

35 process, according to which the portable telephone 1 
automatically produces a prescribed incoming call mel- 
ody upon reception of incoming calls. In addition, the 
user sets a desired melody number for specifying a pre- 
scribed incoming call melody to be produced in re- 

40 sponse to incoming calls. 

[0059] When the CPU 50 determines in step 1 03 that 
the user does not designate the incoming call melody 
process on the input section 57. or when the CPU 50 
detects in step 1 04thatthe user completes all the setups 

45 for the incoming call melody process, the flow proceeds 
to step 105 in which a decision is made as to whether 
or not the user designates an incoming call vibration 
process. When the user designates the incoming call 
vibration process by operating a prescribed key of the 

50 input section 57, the flow proceeds to step 1 06 in which 
the user makes setup for incoming call vibration. That 
is, the user sets prescribed data (namely, vibration-ON 
data) on the portable telephone 1 to designate automat- 
ic execution of the incoming call vibration process for 

55 activating the vibrator 68 to vibrate the body of the port- 
able telephone I upon reception of incoming calls. 
Thereafter, the CPU 50 ends the incoming call notifica- 
tion setup process of FIG. 6. 
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[0060] When the CPU 50 determines in step 1 00 that 
the user designates the book mode in connection with 
the incoming call notification mode, the flow proceeds 
to step 107 in which the user makes detailed setup for 
a book-mode incoming call notification process. Prior to 
the incoming call notification setup process, various 
types of contents have been already distributed from the 
contents distribution server 44 and are stored in the 
RAM 51 of the portable telephone 1. In step 107, the 
user designates a desired book number for specifying 
a prescribed type of contents to be reproduced on the 
portable telephone 1 upon reception of incoming calls. 
[0061] Next, details of an incoming call process to be 
executed by the CPU 50 of the portable telephone 1 will 
be described with reference to a flowchart of FIG. 7. In- 
itially, the portable telephone 1 is placed in a standby 
state for waiting for an incoming call to be transmitted 
thereto, which is realized by step 200 shown in FIG. 7. 
Upon reception of an incoming call, the flow proceeds 
to step 201 in which a decision is made as to whether 
or not the user designates the book mode in the afore- 
mentioned incoming call notification setup process of 
FIG. 6. When a decision result of step 201 is 'YES', the 
flow proceeds to step 213 in which the CPU 50 performs 
a contents reproduction process. Then, the flow pro- 
ceeds to step 208. Details of the contents reproduction 
process will be described later. When the CPU 50 de- 
termines in step 201 that the user does not designate 
the book mode in the incoming call notification setup 
process, the flow proceeds to step 202 in which a deci- 
sion is made as to whether or not the foregoing dis- 
play-ON data is set to designate the incoming call dis- 
play process. 

[0062] When the CPU 50 determines in step 202 that 
the display-ON data is set on the portable telephone 1 , 
the CPU 50 automatically performs the incoming call 
display process with reference to the user setup data 
storage area of the RAM 51 that stores the picture 
number and text number in advance. That is, the CPU 
50 reads the picture data of the picture number and/or 
text data of the text number from the RAM 51 , so that 
the read data are sent to the display sequencer 60. 
Thus, the display sequencer 60 instructs the display 63 
to display pictures of picture data and/or characters of 
text data on the screen at prescribed timings. As a result, 
the CPU 50 reproduces picture data and/or text data in 
a time-series manner on the screen of the display 63 in 
step 203. 

[0063] In step 204, a decision is made as to whether 
or not the foregoing melody-ON data is set to designate 
the incoming call melody process. When the CPU 50 
determines in step 204 that the melody-ON data is set 
on the cellular phone 1 , the CPU 50 automatically per- 
forms the incoming call melody process with reference 
to the user setup data storage area of the RAM 51 that 
stores the melody number in advance. That is, the CPU 
50 reads musical tone data representing a incoming call 
melody designated by the melody numberfrom the RAM 



51 , so that the sound generation sequencer 61 drives 
the FM sound source 64 based on musical tone data at 
a prescribed timing. Thus, the FM sound source 64 pro- 
duces corresponding musical tone signals, which are 
5 sent to the speaker 67 by way of the mixer 66. As a re- 
sult, the speaker 67 reproduces musical tone data of an 
incoming call melody in a time-series manner in step 
205. 

[0064] In step 206, a decision is made as to whether 
10 or nottheforegoing vibration-ON data issetto designate 
the incoming call vibration process by which the vibrator 
68 is driven to vibrate the body of the portable telephone 
1 upon reception of an incoming call. When the CPU 50 
determines in step 206 that vibration-ON data is set on 
15 the portable telephone 1 to designate automatic execu- 
tion of an incoming call vibration process, the vibrator 
driving sequencer 62 generates vibrator driving data, 
which are sent to the vibrator 68. As a result, the vibrator 
68 is driven in response to vibrator driving data, so that 
20 the body of the portable telephone 1 is vibrated to notify 
the user of reception of an incoming call in step 207. 
[0065] In the normal mode, the portable telephone 1 
performs incoming call notification by using at least one 
of three methods such as an incoming call display proe- 
ms ess of step 203, an incoming call melody process of step 
205, and an incoming call vibration process of step 207. 
[0066] In step 208, a decision is made as to whether 
or not the user operates a start key of the input section 
57, which is used to answer the phone. When the CPU 
30 50 determines in step 208 that the user operates the 
start key, the flow proceeds to step 209 in which the CPU 
50 ends the incoming call notification process. Thus, the 
portable telephone 1 proceeds to conversation with a 
calling party in step 210. 
35 [0067] In step 21 1 , a decision is made as to whether 
or not the user ends the conversation over the portable 
telephone 1. In other words, a decision is made as to 
whether or not the user operates an end key of the input 
section 57. When the CPU 50 determines in step 211 
40 that the user operates the end key to end the conversa- 
tion with the calling party, the flow proceeds to step 212 
to perform a line disconnection process, so that line dis- 
connection is performed between the user's portabletel- 
ephone 1 and a telephone terminal of the calling party. 
45 Thereafter, the CPU 50 ends the incoming call process 
of FIG. 7. 

[0068] Next, details of the contents reproduction proc- 
ess (see step 213 shown in FIG. 7) will be described 
with reference to af lowchart of FIG. 8. It may be possible 

50 to perform the contents reproduction process in a real 
time manner simultaneously with distribution of contents 
from an external device or system. In the present em- 
bodiment, however, the contents reproduction process 
of FIG. 8 is designed under a precondition where dis- 

55 tributed contents are temporarily stored in the RAM 51 
and are then subjected to reproduction on demand. 
When the user inputs a book number for specifying con- 
tents stored in the RAM 51 in step 300, the flow pro- 
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ceeds to step 301 in which a decision is made as to 
whether or not the user operates the portable telephone 
1 to start reproduction of contents designated by the in- 
put book number. When the CPU 50 determines in step 
301 that the user operates a prescribed key of the input 
section 57 to start reproduction of contents, the flow pro- 
ceeds to step 302. That is, the CPU 50 reads from the 
RAM 51 data of a first page of a book (or contents) des- 
ignated by the input book number, so that the first page 
of the book is subjected to reproduction. 
[0069] In step 303, a decision is made as to whether 
or not the user operates the input section 57 to issue a 
page change instruction. The page change instruction 
designates a book (corresponding to contents) to 
change from one page to another. When the CPU 50 
detects issuance of a page change instruction in step 
303, the flow proceeds to step 304 in which a decision 
is made as to whether or not other pages remain in the 
book. When a decision result of step 304 is 'YES 1 , the 
flow proceeds to step 305 in which the present page is 
changed with the next page. After completion of the step 
305, the flow proceeds back to step 303. Thus, the CPU 
50 repeats a series of the foregoing steps 303 to 305 
again. 

[0070] Each page of a book may contain display se- 
quence data for instructing the display 63 to display pre- 
scribed picture and/or text constructing contents on the 
screen at a prescribed timing, sound generation se- 
quence data for instructing the sound system to produce 
prescribed speech and/or musical tones at a prescribed 
timing, and vibrator driving sequence data for drivingthe 
vibrator 68 to vibrate at a prescribed timing. The CPU 
50 reads these sequence data in a time-series manner 
in units of pages, so that the read sequence data are 
subjected to synchronous reproduction. 
[0071 ] When the CPU 50 determines in step 304 that 
no page remains in the book, it immediately ends the 
contents reproduction process. 

[0072] Incidentally, the foregoing step 303 is de- 
scribed in such a manner that the user operates the in- 
put section 57 to change pages of a book. However, this 
invention is not necessarily limited to the present em- 
bodiment that employs such a 'manual' page change 
process. Hence, it is possible to modify the present em- 
bodiment such that the portable telephone I automati- 
cally changes pages of a book upon an elapse of a pre- 
scribed time with respect to prescribed contents, for ex- 
ample. In this case, the contents reproduction process 
is modified such that an automatic page change process 
is executed in response to an elapsed time. 
[0073] Next, details of a calling process executed by 
the CPU 50 will be described with reference to a flow- 
chart of FIG. 9. In a call mode, the portable telephone 1 
transmits ID data thereof and an identification number 
of a terminal device corresponding to a communication 
destination. Instep 401, a decision is made as to wheth- 
er or not the transmitted identification number of the ter- 
minal device of the communication destination matches 



an identification number of the contents distribution 
server 44. In other words, a decision is made as to 
whether or not the terminal device of the communication 
destination matches the contents distribution server 44. 

5 [0074] When the CPU 50 determines in step 401 that 
the terminal device of the communication destination 
does not match the contents distribution server 44, the 
flow proceeds to step 402 in which the portable tele- 
phone 1 proceeds to conversation over a specific con- 

10 versation channel. In step 403, a decision is made as to 
whether or not conversation is ended. In other words, a 
decision is made as to whether or not the user operates 
an end key of the input section 57 of the portable tele- 
phone 1 . When the CPU 50 determines in step 403 that 

15 the user operates the end key, the flow proceeds to step 
404 in which a line disconnection process is performed. 
Thereafter, the CPU 50 ends the calling process of FIG. 
9. 

[0075] When the CPU 50 determines in step 401 that 

20 the terminal device of the communication destination 
matches the contents distribution server 44, the flow 
proceeds to step 405 in which the portable telephone 1 
receives various data of a first page of a designated 
book (or contents) from the contents distribution server 

25 44 over a control channel. Specifically, the portable tel- 
ephone 1 receives display sequence data such as 
graphic sequence data and text sequence data, sound 
generation sequence data such as FM sequence data 
and ADPCM sequence data, and vibrator driving se- 

30 quence data, which are shown in FIG. 4. Then, the port- 
able telephone 1 reproduces the received contents. 
[0076] In step 406, a decision is made as to whether 
or not the user operates the portable telephone 1 to re- 
ceive data of remaining pages of the book. When the 

35 user operates a prescribed key of the input section 57 
to issue an instruction for receiving data of remaining 
pages, the CPU 50 detects such an instruction to pro- 
ceed to reception of data of remaining pages with re- 
spect to the book (or contents) designated by the input 

40 book number. In step 407, the portable telephone 1 re- 
ceives data of remaining pages of the book designated 
by the input book number from the contents distribution 
server 44. The received data are temporarily stored in 
the RAM 51 and are then subjected to reproduction. Af- 

45 ter completion of the step 407, the flow proceeds to step 
404 in which a line disconnection process is performed. 
Thereafter, the CPU 50 ends the calling process of FIG. 
9. 

[0077] The aforementioned calling process of FIG. 9 
50 is described under a precondition where contents are 
stored in the storage device of the contents distribution 
server 44. Alternatively, it is possible to modify the sys- 
tem in such a manner that the base stations 20-1 , 
20-2, ... comprises storage devices for storing contents 
55 therein. That is, each base station is capable of acting 
as a provider for providing its own contents in its service 
area with or without a charge. In this case, the portable 
telephone 1 is not required to transmit an identification 
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number of a terminal device of a communication desti- 
nation; hence, it is necessary to modify the foregoing 
step 400 of the calling process shown in FIG. 9. 
[0078] Generally, the mobile communication system 
establishes a control channel between the portable tel- 5 
ephone 1 and the base station in advance. Hence, the 
user is able to instantaneously receive distribution of ad- 
vertisement contents from the base station by only op- 
erating a prescribed key regarding an advertisement re- 
quest in the input section 57 of the portable telephone 1 . 10 
[0079] In the case of entertainment contents, the base 
station (or high-order control station) does not charge a 
contents fee for only a request of distribution of a first 
page (or front page) of contents. In this case, however, 
a telephone service company may collect a communi- 15 
cation fee. The base station charges a contents fee 
when the user of the portable telephone 1 requests dis- 
tribution of remaining pages of contents. Actually, so- 
called carriers (or communications authorities) may col- 
lect contents fees, which are transferred to contents dis- 20 
tributors respectively. 

[0080] In the case of advertisement contents, the 
base station (or high-order control station) does not nec- 
essarily charge a contents fee for distribution of con- 
tents. That is, the base station does not charge a con- 25 
tents fee, regardless of a request of distribution of re- 
maining pages of contents. In this case, contents dis- 
tributors may bear contents fees and communication 
fees. 

[0081] The user of the portable telephone 1 is capable 30 
of ordering goods in relation with received advertise- 
ment contents. This can be realized by the base station 
(or high-order control station) that registers an identifi- 
cation number of the portable telephone 1 therewith. 
That is, the base station sends personal information, 35 
such as a name and an address of the user of the port- 
able telephone 1 specified by the registered identifica- 
tion number, to thecontents distribution server 44. Thus, 
the contents distributor deals with delivery of an ordered 
item to the user at the name and address. Incidentally, 40 
the user is capable of ordering an electronic item, i.e., 
electronic data regarding specific contents. In this case, 
a contents distributor transmits electronic data to the us- 
er of the portable telephone 1 via a connected line. The 
aforementioned carrier temporarily shoulders a charge 45 
of an ordered item; then, the carrier collects the charge 
from the user who orders the item with reference to the 
identification number of the portable telephone 1 . 
[0082] Next, technical features and effects of the first 
embodiment of the present invention will be described 50 
below. 

(1) According to a portable terminal device of the 
present embodiment, contents of a book are repro- 
duced in such a manner that pictures (or text), 55 
speech (or musical tones), and vibration are sub- 
jected to synchronous reproduction in a time-series 
manner in units of pages respectively. In the case 



of advertisement contents, it is possible to increase 
appeals of commodities sold on the market in online 
shopping. In the case of entertainment contents 
such as animation, novels, and games having their 
own stories, it is possible to bring out realities of sto- 
ries that progress during reproduction of contents. 

(2) The portable terminal device of the present em- 
bodiment comprises a wireless communicator for 
performing wireless communication with other ter- 
minal devices by way of base stations. Herein, the 
portable terminal device proceeds to reproduction 
of a book upon reception of an incoming call from a 
terminal device with which wireless communication 
is established via the base station. Therefore, the 
portableterminal device is capable of performing in- 
coming call notification by reproduction of highly 
value added contents. 

(3) The portable terminal device of the present em- 
bodiment comprises a wireless communicator for 
performing wireless communication with other ter- 
minal devices by way of base stations. When re- 
ceiving an incoming call from a terminal device by 
means of the wireless communicator, the portable 
terminal device proceeds to incoming call notifica- 
tion such that a prescribed picture or text is dis- 
played on the screen of the display, a prescribed 
incoming call melody is generated by the sound 
generator, or the vibrator is activated to vibrate the 
body. That is, the user is capable of making desired 
setups on the portable terminal device in accord- 
ance with user's preferences so that incoming call 
notification is made by displaying a prescribed pic- 
ture or text, generating a prescribed incoming call 
melody, or vibrating the body. 

(4) The portable terminal device of the present em- 
bodiment comprises a wireless communicator for 
performing wireless communication with other ter- 
minal devices by way of base stations, so that con- 
tents of a book are downloaded from a server by 
means of the wireless communicator and are tem- 
porarily stored therein. This allows the user to up- 
date contents to be reproduced with the newest 
contents. 

(5) The portable terminal device of the present em- 
bodiment is applicable to the existing mobile com- 
munication system that presents wireless intercon- 
nections with a contents distribution server by way 
of a base station or a control station. Herein, the 
portable terminal device is capable of receiving dis- 
tribution of contents to be reproduced from the con- 
tents distribution server via a base station. The base 
station has an ability of making determination 
whether to charge a contents use rate for the user 
of the portable terminal device in consideration of a 
state of reproduction of contents. Therefore, the 
base station can adequately charge a contents fee 
in response to a state of reproduction of contents 
on the portable terminal device. 
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(6) In the above, the base station determines wheth- 
er to charge a contents fee for the user of the port- 
able terminal device in response to requests of dis- 
tribution. For example, the base station does not 
charge a contents fee for a user's request of distri- 
bution of data of a first page (or front page) of a 
book, whereas the base station charges a contents 
fee for a user's request of distribution of data of re- 
maining pages of the book. 

(7) The determination whether to charge a contents 
fee for the user of the portable terminal device is not 
necessarily made by the base station, but it can be 
made by the control station . That is, the control sta- 
tion determines whether to charge a contents fee 
for the user of the portable terminal device in re- 
sponse to requests of distribution. For example, the 
control station does not charge a contents fee for a 
user's request of distribution of data of a first page 
(or front page) of a book, whereas the control station 
charges a contents fee for a user's request of dis- 
tribution of data of remaining pages of the book. 

[B] Second Embodiment 

[0083] Next, a portable terminal device of a second 
embodiment of this invention will be described in detail. 
FIG. 1 0 shows an electric configuration of a portable tel- 
ephone corresponding to the portable terminal device 
of the second embodiment. Similartotheforegoing port- 
able telephone of the first embodiment shown in FIG. 2, 
the portable telephone of the second embodiment 
shown in FIG. 10 comprises a CPU 50, a RAM 51, a 
ROM 52, a communicator 53, a speech processor 54, a 
microphone 55, a speaker 56 for reproducing received 
speech signals, and an input section 57, all of which 
have similar operations of the aforementioned first em- 
bodiment. In addition, the portable telephone 1 of FIG. 
10 also comprises a timer oscillator (OSC) 58, and a 
timer 59. The timer oscillator 58 generates clock pulses, 
which are supplied to the timer 59. Hence, the timer 59 
measures time by counting clock pulses generated by 
the timer oscillator 58. 

[0084] The portable telephone of the second embod- 
iment further comprises a display sequencer 60, a 
sound generation sequencer 61 . a vibrator driving se- 
quencer 62, a display 63, an FM sound source 64, an 
ADPCM decoder 65, a mixer (MIX) 66, a speaker 67 for 
reproducing incoming call signals, and a vibrator 68, all 
of which have similar operations of the aforementioned 
first embodiment. In addition, the portable telephone 1 
of FIG. 1 0 comprises a microphone 70 for inputting re- 
cording data, an ADPCM encoder 71 , and a PANPOT 
72 (or panning-potentiometer). The microphone 70 
picks up vocalized sounds uttered by the user to pro- 
duce recording data, which are forwarded to the AD- 
PCM encoder 71 . In the ADPCM encoder 71 , the record- 
ing data are subjected to encoding to produce ADPCM 
data. The ADPCM data are stored in a prescribed stor- 



age area of the RAM 51 . 

[0085] The PANPOT 72 performs panning distribution 
controlsto localize sounds at desired locations in space. 
Specifically, the PANPOT 72 distributes outputs of the 

5 FM sound source 64 and ADPCM decoder 65 between 
left (L) and right (R) channels in response to a pre- 
scribed attenuation ratio. Each of the FM sound source 
64 and ADPCM decoder 65 has multiple channels, 
hence, the PANPOT 72 controls distribution of their out- 

10 puts with respect to each channel. 

[0086] The mixer 66 performs mixing between multi- 
channel outputs of the PANPOT 72. That is, the mixer 
66 mixes together outputs of the FM sound source 64 
and ADPDM decoder 65 between their channels. Mixing 

15 results of the mixer 66 are supplied to the speaker 67. 
[0087] Both the display sequencer 60 and sound gen- 
eration sequencer 61 (or the vibrator driving sequencer 
62) are activated in a contents reproduction mode, an 
alarm mode, and an incoming call reception mode. The 

20 contents reproduction mode is set when the user oper- 
ates a prescribed key of the input section 57 to start re- 
production of contents on the portable telephone 1 . 
[0088] The portable telephone 1 can store preset con- 
tents in the ROM 52 in advance. Alternatively, it is pos- 

25 sible to download contents to the RAM 51 of the portable 
telephone 1 from the contents distribution server 44 by 
way of the base station 20 or control station 30 (see FIG. 
1). Of course, it is possible to download contents from 
an external personal computer (not shown) via a pre- 

30 scribed interface. As contents, there are provide adver- 
tisement contents advertising commodities, new music 
records, and other services as well as entertainment 
contents such as animation, novels, and games having 
stories. 

35 [0089] The portable telephone 1 can be designed to 
provide a music composition function, a voice recording 
function, and a text creation function, for example. 
[0090] Similar to the aforementioned first embodi- 
ment, the second embodiment is designed to reproduce 

40 contents whose format is shown in Figures 4 and 5. That 
is, contents may correspond to a book consisting of pag- 
es, each of which contain graphic sequence data, text 
sequence data, FM sequence data, ADPCM sequence 
data, and vibrator driving sequence data. Among these 

45 sequence data, the second embodiment may partially 
modify definitions of sequence data for FM and ADPCM 
due to the provision of the PANPOT 72. That is, se- 
quence data for FM are composed of duration data and 
event data, which represent a tone color number, a 

50 pitch, a note length, PANPOT, etc. In addition, sequence 
data for ADPCM are composed of duration data and 
event data, which represent a waveform number, a 
sound generation time, PANPOT, etc. 
[0091] TheCPU50oftheportabletelephone1 of FIG. 

55 1 o performs the foregoing incoming call notification set- 
up process, which has been already described in the 
first embodiment with reference to the flowchart of FIG. 
6. 
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[0092] The CPU 50 of the portable telephone 1 of FIG. 
1 0 performs an incoming call process shown in FIG. 1 1 , 
which is partially modified compared to the aforemen- 
tioned incoming call process of FIG. 7. Next, a descrip- 
tion will be given with respect to the incoming call proc- 
ess of FIG. 11 that is employed in the second embodi- 
ment. 

[0093] The portable telephone 1 is placed in a standby 
state for waiting for an incoming call from a calling party, 
which is realized in step 1200. Upon reception of an in- 
coming call, the flow proceeds to step 1201 in which a 
decision is made as to whether or not the portable tele- 
phone 1 receives alarm data from a terminal device of 
a calling party. Herein, alarm data are registered with a 
storage of the terminal device of the calling party and 
are transmitted to the portable telephone 1_ by way of a 
base station of a mobile communication system. That 
is, alarm data are composed of sound generation se- 
quence data, display sequence data, vibrator driving se- 
quence data, and reproduction date data. When the 
CPU 50 determines in step 1201 that the portable tele- 
phone 1 have received alarm data from a terminal de- 
vice of a calling party, the flow proceeds to step 1202. 
In step 1202, a decision is made as to whether or not 
using of alarm data is allowed. When using of alarm data 
is not allowed, the flow proceeds to step 1 21 5 to perform 
a line disconnection process. Then, the CPU 50 ends 
the incoming call process of FIG. 11. When using of 
alarm data is allowed in step 1 202, the flow proceeds to 
step 1203 in which the alarm data are registered in the 
RAM 51. Then, the flow proceeds to step 1215 so that 
a line disconnection process is performed. Thereafter, 
the CPU 50 ends the incoming call process of FIG. 11 . 
[0094] When the CPU 50 determines in step 1 201 that 
the portable telephone 1 does not receive alarm data 
from a terminal device of a calling party, the flow pro- 
ceeds to step 1204 in which a decision is made as to 
whether or not the portable telephone 1 is set to a book 
mode, which is set by the aforementioned incoming call 
notification setup process shown in FIG. 6. When a de- 
cision result of step 1204 is 'YES 1 , the flow proceeds to 
step 1216 in which a contents reproduction process is 
performed; then, theflow proceeds to step 1211 . Details 
of the contents reproduction process have been already 
described with reference to FIG. 8. When the CPU 50 
determines in step 1204 that the portable telephone 1 
is not set to a book mode in connection with an incoming 
call notification mode, the flow proceeds to step 1 205 in 
which a decision is made as to whether or not the fore- 
going display-ON data is set to designate automatic ex- 
ecution of an incoming call display process upon recep- 
tion of incoming calls. 

[0095] Similar to the aforementioned first embodi- 
ment, a desired picture number and/or a desired text 
number is set in a user setup data storage area of the 
RAM 51 to designate prescribed picture data and/or pre- 
scribed text data. When the CPU 50 determines in step 
1 205 that display-ON data is set to designate an incom- 



ing call display process, the flow proceeds to step 1 206 
in which the CPU 50 reads picture data of a picture 
number and/or text data of a text number from the RAM 
51 , so that the read data are supplied to the display se- 

5 quencer 60. Hence, the display sequencer 60 instructs 
the display 63 to display picture data and/or text data on 
the screen at a prescribed timing. As a result, picture 
data and/or the text data are subjected to reproduction 
in a time-series manner on the screen of the display 63. 

w [0096] In step 1207, a decision is made as to whether 
or not the foregoing melody-ON data is set to designate 
automatic execution of an incoming call melody process 
upon reception of incoming calls. Similar to the afore- 
mentioned first embodiment, a desired melody number 

15 is set in a user setup data storage area of the RAM 51 
to designate a prescribed melody. When the CPU 50 
determines in step 1207 that melody-ON data is set to 
designate an incoming call melody process, the flow 
proceeds to step 1208 in which the CPU 50 reads mu- 

20 sical tone data of a melody of a melody number from the 
RAM 51 , so thatthe read data are supplied to the sound 
generation sequencer 61 . Based on musical tone data, 
the sound generation sequencer 61 drives the FM 
sound source 64 at a prescribed timing, so that the FM 

25 sound source 64 generates musical tone signals, which 
are sent to the speaker 67 via the mixer 66. Thus, the 
speaker 67 reproduces musical tone data of a designat- 
ed melody in a time-series manner. 
[0097] In step 1 209, a decision is made as to whether 

30 or nottheforegoing vibration-ON data issetto designate 
automatic execution of an incoming call vibration proc- 
ess upon reception of incoming calls. When the CPU 50 
determines in step 1 209 that vibration-ON data is set to 
designate an incoming call vibration process, the flow 

35 proceeds to step 1 21 0 in which a drive signal is supplied 
to the vibrator 68. As a result, the vibrator 68 is driven 
to vibrate the body of the portable telephone 1 , thus no- 
tifying the user of reception of an incoming call. 
[0098] In the normal mode, the portable telephone 1 

40 performs at least one of three incoming call notification 
steps, namely, step 1 206 for performing an incoming call 
display process, step 1208 for performing an incoming 
call melody process, and step 1210 for performing an 
incoming call vibration process. 

45 [0099] In step 1211 , a decision is made as to whether 
or not the user operates a start key of the input section 
57, which is used to answer the phone. When the CPU 
50 determines in step 1211 that the user operates the 
start key, the flow proceeds to step 1212 in which the 

50 portable telephone 1 ends incoming call notification. 
Then, the flow proceeds to step 1 21 3 in which the user 
of the portable telephone 1 performs conversation with 
a calling party. 

[01 00] In step 1 21 4, a decision is made as to whether 
55 or not the user ends conversation with a calling party. In 
other words, a decision is made as to whether or notthe 
user operates an end key of the input section 57. When 
a decision result of step 1 21 4 is 'YES', the flow proceeds 
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to step 1215 in which a line disconnection process is 
performed. Thereafter, the CPU 50 ends the incoming 
call process of FIG. 11 . 

[0101] With reference to a flowchart of FIG. 12, a de- 
scription will be given with respect to a calling process 
that is executed by the CPU 50 of the portable telephone 
1 shown in FIG. 1 0. The calling process of FIG. 12 con- 
tains distribution of contents allowing multipurpose uses 
including alarm use from the contents distribution server 
44 (see FIG. 1 ) and transmission of alarm data to a ter- 
minal device of a communication destination. 
[01 02] I n a call mode, the user sets alarm data that is 
to be transmitted to a terminal device of a communica- 
tion destination in step 1400. Then, the user operates 
the portable telephone 1 to transmit its ID data and alarm 
data as well as an identification number of the terminal 
device of the communication destination in step 1401 . 
In step 1402, a decision is made as to whether or not 
the transmitted identification number of the terminal de- 
vice of the communication destination designates the 
contents distribution server 44. In other words, a deci- 
sion is made as to whether or not the terminal device of 
the communication destination matches the contents 
distribution server 44. 

[01 03] When the CPU 50 determines in step 1 402 that 
the terminal device of the communication destination 
does not match the contents distribution server 44, the 
flow proceeds to step 1 403 in which the user of the port- 
able telephone 1 performs conversation with the termi- 
nal device over a specific conversation channel. In step 
1 404, a decision is made as to whether or not the user 
ends conversation. In other words, a decision is made 
as to whether or not the user operates an end key of the 
input section 57. When the CPU 50 determines in step 
1404 that the user operates the end key, the flow pro- 
ceeds to step 1405 in which a line disconnection proc- 
ess is performed. Thereafter, the CPU 50 ends the call- 
ing process of FIG. 12. 

[01 04] When the CPU 50 determines in step 1 402 that 
the terminal device of the communication destination 
matches the contents distribution server 44, the flow 
proceeds to step 1406 in which the portable telephone 
1 receives various data described on a first page of a 
designated book from the contents distribution server 
44 over a specific control channel. Similar to the afore- 
mentioned first embodiment, the book describes display 
sequence data such as graphic sequence data and text 
sequence data, sound generation sequence data such 
as FM sequence data and ADPCM sequence data, and 
vibrator driving sequence data on each page, which is 
shown in FIG. 4. The received contents of the book are 
stored in a prescribed storage area of the RAM 51 and 
are then subjected to reproduction. 
[0105] In step 1407, a decision is made as to whether 
or not the user wishes to receive data of remaining pag- 
es of the book. When the user operates a prescribed 
key of the input section 57 to designate reception of data 
of remaining pages of the book, the CPU 50 determines 



that the portable telephone 1 is instructed to receive da- 
ta of remaining pages of the book designated by the in- 
put book number. In this case, the flow proceeds to step 
1408 in which the portable telephone 1 receives data of 

5 remaining pages of the designated book from the con- 
tents distribution server 44. The received data are 
stored in a prescribed storage area of the RAM 51 and 
are then subjected to reproduction. After completion of 
the step 1 408, the CPU 50 performs a line disconnection 

10 process in step 1405. Thereafter, the CPU 50 ends the 
calling process of FIG. 12. 

[0106] Next, an alarm data registration process will be 
described with reference to a flowchart of FIG. 13. Be- 
fore registration of alarm data in the RAM 51 , the user 
15 operates the input section 57 to select a book for use in 
registration by designating its book number in step 

1500. In step 1501, the user sets a date and time for 
causing generation of alarm. Through steps 1500 and 

1501 , alarm data is composed of the book number and 
20 date data. 

[01 07] In step 1 502, a decision is made as to whether 
or not alarm data should be registered in the RAM 51 . 
In other words, a decision is made as to whether or not 
the user operates the input section 57 to instruct regis- 

25 tration of alarm data in the RAM 51 . 

[01 08] When the CPU 50 determines in step 1 502 that 
the user does not instruct registration of alarm data in 
the RAM 51 , the flow returns to step 1500 again. Thus, 
a series of steps 1500 to 1502 are repeated. When the 

30 CPU 50 determines in step 1 502 that the user instructs 
registration of alarm data in the RAM 51 , it ends the 
alarm data registration process of FIG. 13. FIG. 15 
shows an example of alarm data that are registered in 
the RAM 51 by the alarm data registration process of 

35 FIG. 13. As shown in FIG. 1 5, alarm data are registered 
in the RAM 51 such that book numbers for specifying 
books whose contents are to be reproduced are stored 
in connection with date data for designating dates and 
times causing reproduction. 

40 [0109] Next, an alarm generation process will be de- 
scribed with reference to a flowchart of FIG. 14. In step 
1 600, the CPU 50 inputs time data that is generated by 
the timer 59 to represent a measured time. In step 1 601 , 
a decision is made as to whether or not time data match 

45 date data of registered alarm data. When time data 
match date data, the flow proceeds to step 1602 in which 
the CPU 50 selects the corresponding book number reg- 
istered in the RAM 51 , so that the CPU 50 proceeds to 
reproduction of contents of a book designated by a se- 

50 lected book number. 

[0110] When a decision result of step 1601 is'NO',or 
when the CPU 50 completes reproduction of contents 
of a book whose book number is registered in the RAM 
51 in connection with the aforementioned date data, the 

55 CPU 50 ends the alarm generation process of FIG. 14. 
[0111] As described above, the second embodiment 
of the present invention has a variety of technical fea- 
tures and effects, which will be described below. 
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(1) A portable terminal device of the present em- 
bodiment is capable of downloading sound gener- 
ation data representing a prescribed speech or a 
musical tune from an external device or server, 
wherein sound generation data are registered in a 
storage as alarm data. In addition, it is possible to 
store other sound generation data representing 
composed tune and message, display data repre- 
senting prescribed picture or text, and vibrator driv- 
ing data in the storage as other alarm data. By ad- 
equately reading alarm data from the storage, pre- 
scribed speech or musical tones, prescribed picture 
or text, or vibrator driving data are subjected to syn- 
chronous reproduction at a preset time. That is, it is 
possible to realize alarm by reproducing speech, 
musical tones, picture, or text or by activating vibra- 
tion. Thus, it is possible to provide a unique alarm 
function on the portable terminal device such as a 
portable telephone. 

(2) The portable terminal device of the present em- 
bodiment is capable of downloading sound gener- 
ation sequence data, display sequence data, and 
vibrator driving sequence data from a server (name- 
ly, a contents distribution server) by means of a 
wireless communicator, which performs wireless 
communication with a base station connected with 
a public switched network. Therefore, it is possible 
to update alarm data with the new one at any time. 

(3) The portable terminal device of the present em- 
bodiment is capable of receiving alarm data from a 
terminal device of a communication destination by 
means of a wireless communicator, so that the re- 
ceived alarm data are registered in a storage. This 
allows distribution of alarm data between different 
portable terminal devices that are connected to- 
gether in a mobile communication system. 

(4) The portable terminal device of the present em- 
bodiment is capable of selectively receiving alarm 
data from a specific terminal device that is desig- 
nated in advance, so that only the received alarm 
data from a specific terminal device is registered in 
the storage. This realizes 'message' alarm automat- 
ically activated at a memorial day. and simplified tel- 
egram, for example. 

[C] Third Embodiment 

[0112] FIG. 16 shows an electric configuration of a 
portable telephone corresponding to a portable terminal 
device in accordance with a third embodiment of the 
present invention. A portable telephone 1 of the third 
embodiment shown in FIG. 16 is basically constituted 
similarto the aforementioned portable telephones of the 
first and second embodiments shown in Figures 2 and 
1 0. That is, the portable telephone 1 of FIG. 1 6 contains 
a CPU 50, a RAM 51 , a ROM 52, a communicator 53, 
a speech processor 54, a microphone 55. a speaker 56 
for reproduction of received speech signals, and an in- 



put section 57. 

[01 1 3] The RAM 51 has a storage area for storing var- 
ious data representing contents downloaded from the 
contents distribution server 44 (see FIG. 1 ), a usersetup 
5 data storage area, and a work area that is used by the 
CPU 50. 

[0114] The ROM 52 stores various types of control 
programs executed by the CPU 50, preset data repre- 
senting various contents, and other preset data for use 

10 in incoming call notification, as well as other fixed data. 
The third embodiment is characterized by comprising 
specific contents representing a dictionary database 
that is composed of dictionary items corresponding to 
pairs of headword and word information. 

15 [0115] In addition, the portable telephone 1 of FIG. 16 
comprises a display sequencer 60, a sound generation 
sequencer 61 , a display 63, an FM sound source 64, an 
ADPCM decoder 65, a mixer (MIX) 66, a speaker 67, a 
vibrator 68, and a PANPOT 72. 

20 [0116] The display sequencer 60 controls the display 

63 to display prescribed picture or text on the screen in 
accordance with display sequence data. The sound 
generation sequencer 61 controls the FM sound source 

64 and ADPCM decoder 65 in accordance with sound 
25 generation sequence data so that a sound system pro- 
duces prescribed speech or musical tones. 

[0117] The third embodiment is characterized by that 
the vibrator 68 is directly controlled by the sound gen- 
eration sequencer 61 . That is, the sound generation se- 

30 quencer 61 directly drives the vibrator 68 to vibrate in 
synchronization with timings designated by key-on sig- 
nals included in sound generation sequence data. 
[0118] The portable telephone 1 provides the user 
with a user-friendly electronic dictionary function for al- 

35 lowing the user to retrieve specific word information from 
electronic dictionary data by using headword as a re- 
trieval key. When the user refers to electronic dictionary 
data by using a retrieval key, the vibrator 68 is automat- 
ically driven based on utterance data representing vo- 

40 calized sounds that are relevant to headword. In addi- 
tion, the vibrator 68 is also used to realize incoming call 
vibration for notifying the user of reception of an incom- 
ing call from a calling party by generating vibration. 
[0119] Functions of the display sequencer 60 and 

45 sound generation sequencer 61 can be actualized by 
hardware elements shown in FIG. 16. Alternatively, they 
can be actualized by software executed by the CPU 50. 
[0120] The portable telephone 1 comprises the PAN- 
POT 72 to localize sounds at desired locations in space. 

50 Herein, the PANPOT 72 controls distribution of outputs 
of the FM sound source 64 and ADPCM decoder 65 be- 
tween left (L) channel and right (R) channels in response 
to a prescribed attenuation ratio. Each of the FM sound 
source 64 and ADPCM decoder 65 has multiple chan- 

55 nels; hence, the PANPOT 72 is capable of controlling 
distribution with respect to each channel. 
[0121] The mixer 66 performs mixing between out- 
puts of the aforementioned channels from the PANPOT 
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72. In addition, the mixer 66 mixes together outputs of 
the FM sound source 64 and ADPCM decoder 65, so 
that mixed data are sent to the speaker 67. 
[01 22] The portable telephone 1 of FIG. 1 6 comprises 
two types of sound generators, namely, the FM sound 
source 64 and ADPCM decoder 65. The FM sound 
source 64 synthesizes musical tones in accordance with 
musical tone control data of a MIDI format, for example. 
The ADPCM decoder 65 receives ADPCM data repre- 
senting speech or sound that is subjected to recording. 
Hence, the ADPCM decoder 65 sequentially reproduc- 
es ADPCM data. In the third embodiment, the ADPCM 
decoder 65 proceeds to utterance of reading of head- 
word and utterance of vocalized sounds that are rele- 
vant to headword. Incidentally, the FM sound source 64 
can also proceed to utterance of vocalized sounds rel- 
evant to headword. However, the third embodiment is 
basically designed in such a way that the FM sound 
source 64 normally bears generation of musical tones 
corresponding to a prescribed incoming call melody for 
use in notification of reception of incoming calls. 
[0123] The display sequencer 60 and sound genera- 
tion sequencer 61 operate in response to reception of 
incoming calls. In the third embodiment, they are also 
activated when the user performs retrieval operations to 
refer to a dictionary database. 

[0124] Contents of the dictionary database can be 
preset to the ROM 52 of the portable telephone 1 in ad- 
vance. Alternatively, they can be downloaded from the 
contents distribution server 44 by way of a base station 
and a control station (see FIG. 1). In addition, it is pos- 
sible to download them from an external personal com- 
puter by means of a specific interface (not shown). 
[0125] Next, an example of a format for use in a dic- 
tionary database, which is referred to in user's electronic 
dictionary operation on the portable telephone 1 , will be 
described with reference to Figures 17 and 18. As 
shown in FIG. 1 8, the dictionary database provides lists 
in connection with headword (or index), wherein it is 
composed of dictionary items corresponding to pairs of 
headword and word information. With respect to each 
headword (or index), the dictionary database provides 
a series of three data, namely, data 1 , data 2 ; and data 
3 in connection with word information. Data 1 represent 
word data that show meaning of headword; data 2 rep- 
resent utterance of reading of headword; and data 3 rep- 
resent utterance of sounds relevant to headword. Here- 
in, it ispossibleto modify the dictionary database in such 
a way that data 3 designate picture relevant to head- 
word. 

[0126] Setups for data 1 , data 2, and data 3 in the 
aforementioned dictionary database depend upon the 
type of an application that is actually used in the portable 
telephone 1 . The present embodiment provides differ- 
ent contents for data 3 in response to characters of 
words respectively. When a headword reads 'duck 1 , data 
3 designate utterance of duck's cry. When a headword 
reads a musical instrument, data 3 designate reproduc- 



tion of a tone color of a musical instrument. Data 3 do 
not necessarily designate utterance or generation of 
sound, hence, it is possible to designate picture that is 
reproduced in connection with headword. 

5 [0127] FIG. 1 7 shows an example of a data format (or 
a contents format) for use in a dictionary database. That 
is, each one page of an electronic dictionary is com- 
posed of a set of various sequence data, namely, graph- 
ic sequence data, text sequence data, FM sequence da- 

10 ta, and ADPCM sequence data. All pages do not nec- 
essarily describe all the sequence data described 
above. For example, afirstpage of an electronic diction- 
ary is simply composed of text sequence data repre- 
senting meaning of headword, and graphic sequence 

15 data designating buttons and background displayed on 
the screen of the display 63. In FIG. 17, each dictionary 
item is composed of plural pages. For example, diction- 
ary item 1 is composed of pages 1 -1 , 1 -2, 1 -3, and 1 -4. 
[01 28] The present embodiment allows a jump from a 

20 certain linked document, which designates a dictionary 
database as a link destination, to a specific dictionary 
item of a dictionary database. Therefore, each diction- 
ary item is accompanied with a link address in a diction- 
ary database. In FIG. 17, dictionary item 1 is accompa- 

25 nied with link address 1 , while dictionary item 2 is ac- 
companied with link address 2. 

[0129] The display sequencer 60 interprets graphic 
sequence data and text sequence data as display se- 
quence data, whereas the sound generation sequencer 

30 61 interprets FM sequence data and ADPCM sequence 
data as sound generation sequence data. 
[0130] Next, the overall operation of the portable tel- 
ephone 1 of the present embodiment will be described 
in detail. Similar to the aforementioned first embodi- 

35 ment, the CPU 50 of the portable telephone 1 executes 
an incoming call notification setup process (see steps 
101 to 106 shown in FIG. 6). In addition, the CPU 50 
also executes an incoming call process (see steps 200, 
202-21 2 shown in FIG. 7). 

40 [0131] Next, the CPU 50 of the portable telephone 1 
of the present embodiment performs a calling process, 
which will be described with reference to a flowchart of 
FIG. 19. The calling process of FIG. 1 9 contains access 
to a dictionary database stored in the contents distribu- 

45 tion server 44 (see FIG. 1), transmission of headword 
or link address, and reception of meaning of retrieved 
headword. 

[01 32] In a call mode, the user operates the input sec- 
tion 57 to make setups fortransmission of headword and 

50 its link address in step 2300. Then, the user operates 
the portable telephone 1 to proceed to transmission of 
an identification number of a terminal device corre- 
sponding to a communication destination as well as ID 
data of the portable telephone 1 , headword and its link 

55 address in step 2301 . By operating the input section 57 
of the portable telephone 1 , the user is capable of des- 
ignating a specific word accompanied with a link ad- 
dress in a linked document that designates a dictionary 
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database as a link destination. When the user desig- 
nates the aforementioned word, its link address is auto- 
matically transmitted to the terminal device of the com- 
munication destination. 

[0133] In step 2302, a decision is made as to whether 
or not the identification number of the terminal device of 
the communication destination, which is transmitted in 
step 2301 , matches the contents distribution server 44. 
In other words, a decision is made as to whether or not 
the terminal device of the communication destination 
matches the contents distribution server 44. 
[01 34] When the CPU 50 determines in step 2302 that 
the terminal device of the communication destination 
does not match the contents distribution server 44, the 
flow proceeds to step 2303 in which the portable tele- 
phone 1 performs conversation using a specific conver- 
sation channel. In step 2304, a decision is made as to 
whether or not the user ends conversation on the port- 
able telephone 1 . In other words, a decision is made as 
to whether or not the user operates an end key of the 
input section 57 of the portable telephone 1 . When the 
CPU 50 determines in step 2304 that the user operates 
the end key to terminate conversation, the flow pro- 
ceeds to step 2305 in which a line disconnection proc- 
ess is performed. Thereafter, the CPU 50 ends the call- 
ing process of FIG. 19. 

[01 35] When the CPU 50 determines in step 2302 that 
the terminal device of the communication destination 
matches the contents distribution server 44, the flow 
proceeds to step 2306 in which the portable telephone 
1 receives word information, which is described on a first 
page of an electronic dictionary in connection with a 
headword and its link address, from the contents distri- 
bution server 44 over the specific control channel. Spe- 
cifically, the portable telephone 1 receives display se- 
quence data such as graphic sequence data and text 
sequence data as well as sound generation sequence 
data such as FM sequence data and ADPCM sequence 
data, which are shown in FIG. 1 7. The received data are 
stored in a prescribed storage area of the RAM 51 and 
are then subjected to reproduction. 
[01 36] The aforementioned word information is repro- 
duced by user's operation of the input section 57. First, 
the display 63 displays word data representing meaning 
of a headword on the screen. In connection with word 
data displayed on the screen of the display 63, the 
sound generation sequencer 61 drives the ADPCM de- 
coder 65 to reproduce vocalized sounds representing 
reading of the headword, so that the speaker 67 utters 
them. In addition, the user operates the input section 57 
so that the FM sound source 64 or ADPCM decoder 65 
reproduces sounds relevanttothe headword, sothatthe 
speaker 67 utters them. Alternatively, the display 63 dis- 
plays picture relevant to the headword on the screen. 
[01 37] When the FM sound source 64 or ADPCM de- 
coder 65 reproduces sounds relevant to the headword, 
the sound generation sequencer 61 also drives the vi- 
brator 68 based on data representing these sounds. For 



example, when the retrieved headword reads 'MOTOR- 
BIKE', the FM sound source 64 or ADPCM decoder 65 
reproduces engine sound relevant to the headword. In 
this case, the sound generation sequencer 61 simulta- 
5 neously drives the vibrator 68 based on data represent- 
ing the engine sound relevant to the headword. 
[0138] The aforementioned operation of the portable 
telephone 1 of the present embodiment deepens user's 
understanding of a headword retrieved from an elec- 
10 tronic dictionary. In addition, the portable telephone 1 
having an electronic dictionary function attracts user's 
interests in referring to an electronic dictionary. 
[01 39] In step 2307, a decision is made as to whether 
or not the user prefers to receive data of a relevant page 
15 describing other pieces of word information in connec- 
tion with the retrieved headword and its link address. 
When the user operates the input section 57 to accept 
data of a relevant page, the CPU 50 determines that the 
user instructs reception of other pieces of word informa- 
nt? tion described on the relevant page. In this case, the 
portable telephone 1 receives word information of the 
relevant page from the contents distribution server 44. 
The received data are stored in a prescribed storage ar- 
ea of the RAM 51 and are then subjected to reproduc- 
es tion. After completion of step 2308, the flow returns to 
step 2307 so that the CPU 50 repeats the aforemen- 
tioned steps. 

[01 40] When the CPU 50 determines in step 2307 that 
the user does not instruct reception of word information 

30 of a relevant page in connection with retrieved head- 
word and its link address, the flow proceeds to step 2309 
in which a decision is made as to whether or not retrieval 
of a dictionary database is to be ended. When a decision 
result of step 2309 is 'NO', the flow returns to step 2307 

35 so that the CPU 50 repeats the aforementioned steps. 
[0141] When a decision result of step 2309 is 'YES', 
the flow proceeds to step 2305 in which a line discon- 
nection process is performed. Thereafter, the CPU 50 
ends the calling process of FIG. 19. 

40 [0142] The aforementioned third embodiment is de- 
scribed under a precondition that a dictionary database 
is stored in a storage device of the contents distribution 
server 44. Of course, it is possible to download all the 
ontents of a dictionary database from the contents dis- 

45 tribution server 44, so that downloaded contents are 
completely stored in the RAM 51 of the portable tele- 
phone 1 . This eliminates the necessity of performing 
communication with the contents distribution server 44 
storing the dictionary database. 

50 [0143] As described heretofore, the present embodi- 
ment has a variety of technical features and effects, 
which will be described below. 

(1) A portable terminal device of the present em- 
55 bodiment retrieves word information from an elec- 
tronic dictionary (or dictionary database) by using 
headword as a retrieval key, so that a retrieval result 
is displayed while corresponding sound is generat- 
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ed. Word information designate word data present- 
ing meaning of headword as well as utterance of 
reading of headword and utterance of sound rele- 
vant to headword. This provides the user with vari- 
ous types of presentation regarding word informa- 5 
tion that is retrieved from an electronic dictionary 
with regard to headword. That is, the portable ter- 
minal device displays word data on the screen; and 
it also utters reading of headword and its relevant 
sound. Thus, it is possible to deepen user's under- 10 
standing with respect to words referred to an elec- 
tronic dictionary. In addition, it is possible to attract 
user's interests in referring to an electronic diction- 
ary of the portable terminal device. 

(2) After word information is retrieved from an elec- 15 
tronic dictionary with regard to headword that is 
used as a retrieval key. the portable terminal device 

of the present embodiment displays word data on 
the screen in accordance with user's manual oper- 
ation of an input section. Then, the user is capable 20 
of further operating the input section to enable ut- 
terance of reading of headword and its relevant 
sound. This promotes utility of an electronic diction- 
ary in response to user's understanding of head- 
word. 25 

(3) The portable terminal device of the present em- 
bodiment comprises a wireless communicator to 
download a dictionary database from a prescribed 
server by way of a base station. This eliminates the 
necessity of performing communication with a serv- 
er in retrieval of a dictionary database. Hence, it is 
possible to reduce time required for retrieval of a 
dictionary database. 

(4) A dictionary database is originally stored in a 
server connected with a public switched network. 
Hence, the user is capable of operating the portable 
terminal device to transmit headword to a server by 
means of a wireless communicator; then, a retrieval 
result is returned to the portable terminal device. 
That is, the user of the portable terminal device can 
consult a dictionary database online by the wireless 
communicator. This eliminates the necessity of pro- 
viding a large storage area for storing a dictionary 
database in the portable terminal device. Thus, it is 
possible to reduce the overall storage capacity pro- 
vided inside of the portable terminal device. 

(5) The portable terminal device originally compris- 
es a sound generator that generates a prescribed 
incoming call melody for notifying the user of recep- 
tion of incoming calls. This sound generator can be 50 
also used for generating sounds in connection with 
headword referred to an electronic dictionary. Thus, 

it is possible to realize an electronic dictionary func- 
tion of the portable terminal device with a simple 
configuration. 55 

(6) The portable terminal device comprises a vibra- 
tor that is originally used for causing vibration to no- 
tify the user of reception of incoming calls. The vi- 



brator can be also driven in response to utterance 
of sound relevant to headword referred to an elec- 
tronic dictionary. This provides the user with live 
feelings in presentation of headword, which may 
further deepen user's understanding for headword 
retrieved from an electronic dictionary. 
(7) In realization of an electronic dictionary function, 
the portable terminal device reproduces contents 
based on a prescribed format in which dictionary 
items are accompanied with link addresses, which 
allow a jump from a linked document, which desig- 
nates a dictionary database as a link destination, to 
a desired dictionary item of a dictionary database. 
Therefore, so-called software contents creators are 
capable of creating easy-to-understand contents of 
electronic dictionaries by attaching links to words. 

[0144] As this invention may be embodied in several 
forms without departing from the spirit of essential char- 
acteristics thereof, the present embodiments are there- 
fore illustrative and not restrictive, since the scope of the 
invention is defined by the appended claims rather than 
by the description preceding them, and all changes that 
fall within metes and bounds of the claims, or equiva- 
lents of such metes and bounds are therefore intended 
to be embraced by the claims. 



3. A portable terminal device according to claim 1 or 
2. wherein the book describes advertisement con- 
tents with regard to commodities, new music 
records, or other services. 

4. A portable terminal device according to claim 1 or 
2. wherein the book describes entertainment con- 
tents with regard to animation, novels, or games. 

5. A portable terminal device comprising: 



Claims 

30 

1 . A portable terminal device comprising: 

a display; 
a sound system; 
35 a storage for storing contents of a book consist- 

ing of at least one page, which describes dis- 
play sequence data for instructing the display 
to display a prescribed picture or text on a 
screen and sound generation sequence data 
40 for instructing the sound system to produce a 

prescribed speech or musical tones; and 
a reproducer for reading and reproducing the 
contents of the book stored in the storage. 

45 2. A portable terminal device according to claim 1 , 
wherein the book describes vibrator driving se- 
quence data for driving a vibrator. 
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a display; 

a sound system; 

a storage for storing contents of a book consist- 
ing of at least one page, which describes dis- 
play sequence data for instructing the display 5 
to display a prescribed picture or text on a 
screen and sound generation sequence data 
for instructing the sound system to produce a 
prescribed speech or musical tones; 
a reproduction instructor for instructing repro- 10 
duction of the contents of the book stored in the 
storage; 

a page designator for designating a specific 
page of the book whose contents are to be re- 
produced in response to user's manual opera- is 
tion or in accordance with a prescribed repro- 
duction program; 

a page reproduction controller for reading the 
display sequence data and the sound genera- 
tion sequence data with respect to the desig- 20 
nated page of the book, so that the display is 
controlled to display the prescribed picture or 
text on the screen in accordance with the dis- 
play sequence data, or the sound system is 
controlled to produce the prescribed speech or 25 
musical tones in accordance with the sound 
generation sequence data. 

6. A portable terminal device according to claim 5, 
wherein the book describes vibrator driving se- 30 
quence data for driving a vibrator. 

7. A portable terminal device comprising: 

a display; 35 
a sound system; 
a vibrator: 

a storage for storing contents of a book consist- 
ing of at least one page, which describes dis- 
play sequence data for instructing the display 40 
to display a prescribed picture or text on a 
screen, sound generation sequence data for in- 
structing the sound system to produce a pre- 
scribed speech or musical tones, and vibrator 
driving sequence data for driving the vibrator; 45 
a reproduction instructor for instructing repro- 
duction of the contents of the book stored in the 
storage; 

a page designator for designating a specific 
page of the book whose contents are to be re- 50 
produced in response to user's manual opera- 
tion or in accordance with a prescribed repro- 
duction program; and 

a page reproduction controller for reading the 
display sequence data, the sound generation 55 
sequence data, and the vibrator driving se- 
quence data with respect to the designated 
page of the book, so that the display is control- 



led to display the prescribed picture or text on 
the screen in accordance with the display se- 
quence data, orthe sound system is controlled 
to produce the prescribed speech or musical 
tones in accordance with the sound generation 
sequence data, or the vibrator is driven to vi- 
brate in accordance with the vibrator driving se- 
quence data. 

8. A portable terminal device according to any one of 
claims 5 to 7 further comprising a wireless commu- 
nicator for performing wireless communication with 
other terminal device by way of a base station, 
wherein the reproduction instructor instructs repro- 
duction of the book upon reception of an incoming 
call from the other terminal device by means of the 
wireless communicator. 

9. A portable terminal device according to any one of 
claims 5 to 7 further comprising a wireless commu- 
nicator for performing wireless communication with 
other terminal device by way of a base station, 
wherein upon reception of an incoming call from the 
other terminal device by means of the wireless com- 
municator, the display is controlled to display the 
prescribed picture or text on the screen, or the 
sound system is controlled to produce the pre- 
scribed speech or musical tones, or the vibrator is 
controlled to vibrate. 

10. A portable terminal device according to any one of 
claims 5 to 7 further comprising a wireless commu- 
nicator for performing wireless communication with 
other terminal device by way of a base station, 
wherein the storage stores the contents of the book 
that is downloaded from a server by means of the 
wireless communicator. 

1 1 . A mobile communication system comprising: 

a plurality of mobile stations corresponding to 
portable terminal devices; 
a plurality of base stations for covering opera- 
tions of the mobile stations; 
at least one control station for managing the 
base stations; and 

a public switched network for establishing a 
connection with a contents distribution server, 
from which the mobile station receives distribu- 
tion of desired contents, 

wherein the base station makes determina- 
tion whether to charge a contents use rate in re- 
sponse to a state of reproduction of the contents on 
the portable terminal device. 

1 2. A mobile communication system according to claim 
11 , wherein instead of the base station, the control 



18 



35 



EP1 330 101 A1 



36 



station makes determination whether to charge a 
contents use rate in response to a state of repro- 
duction of the contents on the portable terminal de- 
vice. 

1 3. A mobile communication system according to claim 
1 1 , wherein the portable terminal device downloads 
the contents that are distributed from the contents 
distribution server and that correspond to a book 
consisting of at least one page, which describes dis- 
play sequence data for allowing a prescribed pic- 
ture or text to be displayed on a screen and sound 
generation sequence data for allowing a prescribed 
speech or musical tones to be generated. 

1 4. A mobile communication system according to claim 
1 1 , wherein the base station does not charge a con- 
tents fee for a user of the portable terminal device 
with respect to a user's request of distribution of a 
first page of the book, whereas the base station 
charges the contents fee for the user of the portable 
terminal device with respect to a user's request of 
distribution of remaining pages of the book. 

15. A portable terminal device comprising: 

a storage for storing alarm data; 
a sound generator for generating alarm sound; 
a register for registering sound generation se- 
quence data together with reproduction date 
data in the storage as the alarm data, wherein 
the sound generation sequence data instructs 
the sound generator to generate prescribed 
speech or musical tones as the alarm sound; 
a timer for measuring time; and 
a controller for controlling the sound generator 
to operate in accordance with the sound gen- 
eration sequence data only when the reproduc- 
tion date data registered in the storage matches 
the measured time of the timer. 

16. A portable terminal device comprising: 

a storage for storing alarm data; 
a display for performing alarm-related display; 
a sound generator for generating alarm sound; 
a register for registering sound generation se- 
quence data and/or display sequence data to- 
gether with reproduction date data in the stor- 
age as the alarm data, wherein the sound gen- 
eration sequence data instructs the sound gen- 
erator to generate prescribed speech or musi- 
cal tones as the alarm sound, and the display 
sequence data instructs the display to display 
prescribed picture or text on a screen; 
a timer for measuring time; and 
a controller for controlling the sound generator 
to operate in accordance with the sound gen- 



eration sequence data and for controlling the 
display to operate in accordance with the dis- 
play sequence data only when the reproduction 
date data registered in the storage matches the 
5 measured time of the timer. 

17. A portable terminal device comprising: 

a storage for storing alarm data; 
10 a display for performing alarm-related display; 

a sound generator for generating alarm sound; 
a vibrator; 

a register for registering sound generation se- 
quence data and display sequence data togeth- 
15 er with reproduction date data in the storage as 

the alarm data, wherein the sound generation 
sequence data instructs the sound generatorto 
generate prescribed speech or musical tones 
as the alarm sound, and the display sequence 
20 data instructs the display to display a pre- 

scribed picture or text on a screen; 
a timer for measuring time; and 
a controller for controlling the sound generator 
to operate in accordance with the sound gen- 
25 eration sequence data and for controlling the 

display to operate in accordance with the dis- 
play sequence data only when the reproduction 
date data registered in the storage matches the 
measured time of the timer, said controller al- 
so ternatively controlling the vibrator to vibrate in 
accordance with the sound generation se- 
quence data only when the reproduction date 
data matches the measured time of the timer. 

35 18. A portable terminal device comprising: 

a storage for storing alarm data; 

a display for performing alarm-related display; 

a sound generator for generating alarm sound; 

40 a vibrator; 

a register for registering sound generation se- 
quence data, display sequence data and vibra- 
tor driving sequence data together with repro- 
duction date data in the storage as the alarm 

45 data, wherein the sound generation sequence 

data instructs the sound generatorto generate 
prescribed speech or musical tones as the 
alarm sound, the display sequence data in- 
structs the display to display a prescribed pic- 

50 ture or text on a screen, and the vibrator driving 

sequence data instructs the vibrator to be driv- 
en; 

a timer for measuring time; and 
a controller for controlling the sound generator 
55 to operate in accordance with the sound gen- 

eration sequence data and for controlling the 
display to operate in accordance with the dis- 
play sequence data only when the reproduction 
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date data registered in the storage matches the 
measured time of the timer, said controller al- 
ternatively controlling the vibrator to vibrate in 
accordance with the vibrator driving sequence 
data only when the reproduction date data 5 
matches the measured time of the timer. 

19. A portable terminal device according to any one of 
claims 1 5 to 18 further comprising a wireless com- 
municator for performing wireless communication 10 
with other terminal device by way of a base station, 
wherein each of the sound generation sequence 
data, the display sequence data, and the vibrator 
driving sequence data is downloaded from a server 

by means of the wireless communicator. is 

20. A portable terminal device according to any one of 
claims 1 5 to 18 further comprising a wireless com- 
municator for performing wireless communication 
with other terminal device byway of a base station, 20 
wherein upon reception of an incoming call from the 
otherterminal device by means of the wireless com- 
municator, the controller controls the sound gener- 
ator, the display, or the vibrator to operate in accord- 
ance with the sound generation sequence data, the 25 
display sequence data, or the vibrator driving se- 
quence data. 

21 . A portable terminal device according to any one of 
claims 1 5 to 18 further comprising a wireless com- 30 
municator for performing wireless communication 
with otherterminal device by way of a base station, 
wherein the controller proceeds to transmission of 
alarm data registered in the storage to the terminal 
device by means of the wireless communicator. 35 

22. A portable terminal device according to any one of 
claims 1 5 to 18 further comprising a wireless com- 
municator for performing wireless communication 
with otherterminal device byway of a base station, 40 
wherein the register registers alarm data, which are 
transmitted from the otherterminal device and are 
received by the wireless communicator, in the stor- 
age. 

45 

23. A portable terminal device according to any one of 
claims 1 5 to 18 further comprising a wireless com- 
municator for performing wireless communication 
with otherterminal devices by way of a base station 

so that alarm data transmitted from the other termi- 50 
nal devices are received by the wireless communi- 
cator, wherein the register registers only the specific 
alarm data transmitted from a specific terminal de- 
vice, which is designated in advance, in the storage. 

55 

24. A portable terminal device having an electronic dic- 
tionary function, comprising: 



a display; 

a sound generator; 

an input section manipulated by a user to make 
access to a dictionary database containing a 
plurality of dictionary items corresponding to 
pairs of headword and word information, so that 
the user is able to retrieve the word information 
from the dictionary database by using the head- 
word as a retrieval key, wherein the word infor- 
mation contain word data representing mean- 
ing of the headword, first utterance data repre- 
senting reading of the headword, and second 
utterance data representing sound relevant to 
the headword; and 

a controller for controlling the display to display 
the word data on a screen, said controller also 
controlling the sound generator based on the 
first utterance data and/or the second utterance 
data. 

25. A portable terminal device having an electronic dic- 
tionary function, comprising: 

a display; 

a sound generator; 

an input section manipulated by a user to make 
access to a dictionary database containing a 
plurality of dictionary items corresponding to 
pairs of headword and word information, so that 
the user is able to retrieve the word information 
from the dictionary database by using the head- 
word as a retrieval key, wherein the word infor- 
mation contain word data representing mean- 
ing of the headword, utterance data represent- 
ing reading of the headword, and picture data 
representing picture relevant to the headword; 
and 

a controllerfor controlling the display to display 
the word data and/or the picture data on a 
screen, said controller also controlling the 
sound generator based on the utterance data. 

26. A portable terminal device according to claim 24 or 
25 further comprising a wireless communicator for 
performing wireless communication by way of a 
base station, wherein contents of the dictionary da- 
tabase is downloaded from a server by means of 
the wireless communicator. 

27. A portable terminal device according to claim 24 or 
25 further comprising a wireless communicator for 
performing wireless communication by way of a 
base station, wherein the wireless communicator is 
used to transmit the headword to a sever storing the 
dictionary database and then receive retrieval result 
from the server. 

28. A portable terminal device according to claim 24 or 
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25 further comprising a wireless communicator for 
performing wireless communication with other ter- 
minal device by way of a base station, wherein the 
sound generator generates a prescribed incoming 
call melody when receiving an incoming call from s 
the terminal device by means of the wireless com- 
municator. 

29. A portable terminal device according to claim 24 fur- 
ther comprising a vibrator for causing vibration, 10 
wherein the controller controls the vibrator based 

on the second utterance data. 

30. A portable terminal device according to claim 29 fur- 
ther comprising a wireless communicator for per- is 
forming wireless communication with other terminal 
device by way of a base station , wherein the vibrator 
causes vibration when receiving an incoming call 
from the otherterminal device by means of the wire- 
less communicator. 20 

31 . A portable terminal device according to claim 24 or 
25 wherein the dictionary items are accompanied 
with link addresses that allow a jump from a linked 
document, which designates the dictionary data- 25 
base as a link destination, to a desired dictionary 
item. 
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